Abstract. In this study, electric parameters of human tissues are used to build the simplified numerical solution model of the research object with the software COMSOL Multiphysics. During modeling, potential distribution of electric signal in two models are analyzed on the basis of isotropy and anisotropy of human tissues respectively. It is concluded that, at a low frequency and near the electrodes, two models' potential errors are approximately 0.05-0.07V and the error ratio is about twenty percent. However, as the communication distance is increased, signal attenuation becomes greater so that the signal collected by the receiving electrode is very weak; therefore, a little potential error will lead to a great error ratio. In the high frequency mode, the capacitance effect of the tissues becomes more and more obvious, so the effect of human tissues' characteristics is not obvious.
Skin layer (isotropic)
(isotropic), muscle (anisotropic), fat (isotropic) and skin (isotropic), which form an integrated conductor model.
Model Theory
In order to simplify modeling in the galvanic coupling intra-body communication, the research object such as arm and leg are firstly abstracted as a standard multilayer cylinder structure; and two pairs of electrodes are used as the signal transmitting terminal and the signal receiving terminal. In Fig. 2 It is concluded from research results of M. Wegmueller [5] and PUN.S.H [9] that, in the galvanic coupling intra-body communication, when the electric signal's frequency in the input electrode is less than 1MHz, the propagation effect, the inductive effect and the irradiation effect from the skin to air throughout the channel may be basically ignored. With the increase of the frequency, the capacitance effect of human tissues become more and more obvious; therefore its impact on the overall system shall be taken into account in building the tissue model. The abbreviated equation is inputted in the model, potential distribution of the simplified research object at different frequencies can be also derived:
Result Analysis
By comparing the isotopic and the anisotropic results (see Fig. 4) , it is not difficult to find that there is a certain error between the isotopic and the anisotropic model solutions; the more the frequency is the larger the model error.
At a low frequency and near the electrodes, the potential error between the isotropic and the anisotropic models is about 0.05-0.07V. However, as the frequency rises, the capacitance effect of human tissues become more and more obvious and the potential error near the electrodes becomes smaller and smaller. With the increase of the communication distance, signal attenuation is aggravated and the electric signal gathered by the receiving electrode becomes weaker and weaker, so the error is less and less obvious (see Fig. 4) .
In order to analyze potential error in terms of the communication distance at different frequencies, we use the error judgment function: 
By analyzing the error function, it is not difficult to find that the potential difference is not distinct at a further communication distance, but the gathered electric signal is very weak, so a minor difference will cause a great error. Therefore, in the future study, the effect of human tissues' electric characteristics on the communication channel cannot be neglected. Figure 7 . Potential error ratio of the isotropic and the anisotropic tissue communication channels at different frequencies
Conclusion
By building the isotropic and the anisotropic tissue communication channel models and analyzing potential distribution of the communication channels at different frequencies, it is concluded that, at a low frequency and near the electrodes, the potential error of the two models is approximately 0.05-0.07V, and the error ratio is roughly twenty percent. However, as the communication rises, the potential error becomes smaller and smaller, and the error ratio is gradually increased. This is because signal attenuation becomes larger and larger as the communication distance is increased, so that the signal gathered by the receiving electrode is very weak, but so small potential error will cause great error ratio as well. In the high frequency mode, the capacitance effect of human tissues is more and more obvious, while the effect of human tissues is not so obvious.
